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Statistical Analysis  
Two discriminant analyses were conducted to address the two research questions posed. The 
same procedure (set out in Table 1) was used in both analyses. The first equation sought to 
distinguish those women who reported that the birth was traumatic (met PTSD criteria A). The 
second equation sought to distinguish those women who found the birth traumatic and who went on 
to develop PTSD, from those who found the birth traumatic but did not develop PTSD. Both 
equations began with 537 potential predictor variables, but narrowed the number of potential 
predictors based on their significant correlation with the dependent variable. Those variables that 
were not significantly correlated with the dependent variable were discarded at this stage. This list 
(different for each equation) was again reduced by controlling for possible Type 1 error by using the 
Holm procedure (Holland & Copenhaver, 1988). The Holm procedure begins with all the significant 
correlations identified, and then sorts these results from the most to the least significant. It then 
calculates the cumulative significance at each step down the sorted list. The point, at which this 
cumulative significance exceeds the usual significance criteria (.05), is the point at which all 
remaining significant tests are deemed Type 1 errors, and therefore discarded. The third and final 
step, to find the optimal set of predictor variables, involved a step-wise procedure. The remaining 
predictor variables were sorted from the most to the least useful in distinguishing the groups of 
women. Each variable was then added to the discriminant analysis in turn, and the improvement in 
the predictive equation was tested with a significance test. Where the next predictor variable in the 
sequence failed to contribute significantly to the predictive accuracy of the equation, this and no 
further predictive variables were entered into the equation. The potential future applicability of each 
of these two classification equations was assessed by applying an out-of-sample cross-validation 
procedure. This procedure, known as a “leave-one-out” procedure, is intended to mimic how well 
these solutions may apply to datasets other than the dataset on which the current results were 
developed. The procedure involves computing a number of separate discriminate equations (one for 
each participant in the analysis). In each case, one participant is temporarily removed from the 
analysis, and the results are calculated on the rest of the participants. These results are then applied 
to the one woman who was left out of the equation, and the accuracy or inaccuracy of the prediction 
for that woman is then recorded. This participant is then returned to the dataset and the procedure is 
then repeated sequentially for each woman in the study. The accuracy of these predictions is then 
tallied and presented as the out-of-sample cross-validation of our results.  These results are then 




























































































Eleven of the 14 predictors for those women who developed PTSD were related to pre-event 
psychosocial and psychiatric factors – mainly previous trauma. Even two of the three remaining 
event-related predictors were related to the women’s psychology rather than the actual birth (i.e., 
pain). These predict with about 94% certainty the women who will develop PTSD. Notably, the true 
positive hit rate (61.5%; i.e., successfully predicting those few people who do go on to develop the 
disorder) is far larger than one would expect with prior knowledge of probabilities and educated 
guessing (7.7%). 
It is notable that seven out of the fourteen pre-birth predictors were trauma related. For 
example, three of these could be seen as psychological consequences of trauma that left women 
“jumpy”, “overly alert” and “distant from others”. These findings are even more remarkable when 
one considers that these trauma-related items only made up 10% of the potential predictor variables 
screened. It is also worth noting that if the potential predictor variables screened merely repeatedly 
captured the same explanatory variance, then only one of them would have emerged from the 
stepwise procedure employed. That half the optimal predictive set of variables presented here were 
related to previous trauma clearly indicates that they capture different facets of the domain and 
collectively place a unique importance on this issue. It is remarkable that the experience of previous 
trauma has not been included in previous studies looking at the prediction of PTSD following 
childbirth. One of the few studies to have done so by Soet et al. (2003) found that a history of sexual 
trauma (but not other past trauma) was associated with a perception that the birth was traumatic. 
There are some important and interesting parallels between the current findings and research 
investigating the prediction of trauma in other populations. Two major meta-analyses on the risk 
factors of PTSD (Brewin, 2005; Ozer, Best, Lipsey &Weiss, 2003) also found that previous trauma 
is a significant risk factor of developing PTSD. 
Two items on the Eysenck Personality Questionnaire - Revised (Eysenck & Eysenck, 1997) 
were found predictive. Firstly, the item “being tense or highly-strung” may not necessarily be related 
to previous trauma, but reflects neuroticism, which has previously been found to be a predictor of 
PTSD in childbirth (Engelhard, van der Hout & Vlaeyen, 2003). Secondly, the question “would you 
like other people to be afraid of you” was also found to be predictive. Endorsement of this item may 
reflect a desire to appear dangerous to others, perhaps with the hope that others will leave them 
alone. The further item of having sought professional help, for either a previous trauma or other 
emotional problems, is also consistent with previous research (Soderquist et al., 2006).  
 Two of the three event-related factors were possible symptoms of trauma: experience of 
anger, guilt or shame during the birth, and dissociation. The latter variable had the weakest 
correlation with PTSD, but perinatal dissociation has been associated with PTSD (van Son et al., 
2005) while peritraumatic dissociation has been associated with the development of PTSD 
(Engelhard et al., 2003; Shalev, Peri, Canetti & Schreiber, 1996). Finally, women experiencing “a lot 
of pain” during labour was also a predictor of PTSD. Previous research has also found pain to be 
predictive of PTSD (Creedy et al., 2000, Soet et al, 2003); however, other studies have not (Keogh et 
al., 2002; Lyons, 1998).  



























The current findings provide an important starting point for the development of a screening 
questionnaire that can be used with women to ascertain whether they are at risk of developing birth-
related PTSD. Such an instrument could include the 16 variables identified as predictors of PTSD: 
the first two questions would capture A1 and A2 criteria, and if both are met, then the 14 predictor 
variables could be assessed. This set of screening questions could be the basis for the further 
development of screening measures aimed at identifying women at risk of developing PTSD. As 
noted above, providing a complete questionnaire on one scale to childbearing women needs to be a 
first goal. Such an approach will clarify the hit-rate for both finding the birth traumatic and 
becoming traumatized by the birth. We suggest that the next steps should include using the identified 
variables in another sample of women to assess the capacity of this screen to predict accurately those 
who subsequently go on to develop PTSD. This would also include assessing the coherence / 
salience and comprehension of these identified items when presented to women as a screening tool 
in clinical practice. Such an approach is different to participating in a research study involving the 
completion of a wide range of standardised instruments. Eventually, such a screening instrument 
may be useful in a trial of intervention strategies that may inoculate against stress (Varker & Devilly, 
2012). Expectations around the birthing experience warrant further consideration and investigation. 
It may be that helping women develop realistic expectations about the birthing experience, especially 
those with previous history of PTSD and affective distress, would help reduce birth trauma and 
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• Experienced anger, guilt, or shame  .34 .30 
• They felt a lot of pain during labor  .18  .25 
• They felt as though they were a spectator 
watching what was happening to them 
.15  .16 
 
